COMPUTATIONS OF THE LIPSHITZ-SARKAR 
STEENROD SQUARE ON KHOVANOV HOMOLOGY 



COTTON SEED 

Abstract. Lipshitz and Sarkar recently introduced a space-level 
refinement of Khovanov homology. This refinement induces a Steen- 
rod square operation Sq^ on Khovanov homology which they de- 
scribe explicitly. This paper presents some computations of Sq^. 
In particular, we give examples of links with identical integral Kho- 
vanov homology but with distinct Khovanov homotopy types. 



Let L be a link in S^. Khovanov homology associates to L a bigraded 
abelian group Kh^'^ [L; 7^) [B] PQ. Recently, Lipshitz and Sarkar defined 
a space- level refinement of Khovanov homology |7J. They construct a 
family of stable spaces A'|-^(L) whose homotopy type is an invariant of 
L and whose reduced singular homology is Khovanov homology: 

H\XULy,¥2) = Kh''\L;¥2). 

The spaces Xj^^^L) carry stable cohomology operations. In the sequel 
[8], they give an explicitly computable combinatorial definition of the 
second Steenrod square operation 

Sq2 : Kh''^{L;¥2) ^ Kh'+^'^ {L;¥2). 

They implemented this operation in Sage and computed the operation 
for all prime links with 11 or fewer crossings. Despite these computa- 
tions, they did not find an example where Xkh distinguishes links with 
identical Khovanov homology. 

There is also a simpler Steenrod square 

Sq^ : Kh''^{L;¥2) ir/i*+^'^(L; F2) 

given by the composition of coefficient reduction Z — > F2 with the 
Bockstein homomorphism. It is determined by Kh{L]Z). 

The author has implemented support for computing Sq^ and Sq^ in 
knotkit [9], a C-|--|- software package for performing knot homology 
computations, following the algorithm outlined in [HI Appendix A]. 
Using this implementation, we have computed Sq"^ for all knots and 
hyperbolic links with 14 or fewer crossings and a large collection of 15 
crossing knots. For link data, we use the HTW knot tables [5] and 
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the Thistlethwaite link (MT) tables and from SnapPy ^4j. This paper 
presents the results of those computations. 

Lipshitz and Sarkar define a map St = St{L) : 7? N'^ as fol- 
lows [8, Definition 4.3]. Fix i,j G Z. For k & {i,i + 1}, let Sq^;.) = 

Sq^ : Kh'''^{L;¥2) Kh''+^^^ {L; Z) . Let n be the rank of Sq^ : 
Kh''^m¥2) Kh'^^'\ let r2 be the rank of Sq^ l^.^gqi^^, let rg be 

the dimension of im Sq^j^^) fl im Sq^ and let r4 be the dimension of 

im Sqfi+i) n im(Sq2 IkerSqi^,)- Then 

St{i,j) = (r2 - r4,ri - - rg + r4,r4,r3 - r^). 

The map St{L) is manifestly an invariant of X^hiL). 
First, we give a positive answer to [8, Question 5.1]: 

Theorem 1. The space-level invariant XxhiL) is a strictly stronger 
than Khovanov homology. There exist pairs of links L and L' such that 
Kh{L; Z) = Kh{L'] Z) but X-'j^f^{L) and A:'^^(L) are not stably homotopy 
equivalent for some j. A list of groups of such links is given in TableUi 

All the links in Tabled] have homological width 3 over F2. We only 
list groups of links with identical integral Khovanov homology that 
are distinguished by St{L). All groups are pairs except the lone triple 
K14n5017, K14nll311 and K14nll629. 

Khovanov homology with F2 coefficients is Conway mutation invari- 
ant t3j yjj. Integral Khovanov homology is known not to be muta- 
tion invariant for mutations that mix components [12], but the ques- 
tion of mutation invariance for component-preserving mutations is still 
unaswered. The question of mutation invariance of Xkh is particularly 
interesting. We have computed Sq^ for all mutant knot groups with 
14 or fewer crossings and 53,749 of the 66,108 15 crossing knots with 
mutant pairs. We used the mutant knot tables compiled by Stoimeno 
PH] . The author is currently unaware of tables for mutant links. 

Remark 2. For every mutant pair L and V in our computation, we 
find St{L) = St{L'). In particular, we find no counterexample to mu- 
tation invariance of X^h- 

Finally, for links with suitably simple Khovanov homology, Lip- 
shitz and Sarkar show the homotopy type of A'^^(L) is determined by 
St{i,j) = (a, b, c, d) for some fixed i. In this case, X^f^{L) is homotopy 
equivalent to a wedge sum of known spaces, and a gives the number 
of E™CP^ summands in the wedge sum decomposition. In their com- 
putations of links with 11 or fewer crossings, they notice that no CP^ 
summands are present, see [HI Question 5.2]. This pattern persists in 
our computations as well, and we make the following remark. 
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Remark 3. For all Imks L m our computation and for all we 
find a — where St{L){i,j) — (a, b, c, d). 

Appendix A. Computations 



Table 1: Groups of links with identical integral Khovanov homology that are 
distinguished by St{L). 



L 


St{L) 


K12n41 
K13n2067 


(-4,-5) ^ (0,1,0,0), (-3,-3) ^ (0,0,1,0), (-2,-1) ^ (0,1,0,0), (-1,1) M- 
(0,1,0,0), (0,3) H-i. (0,0,1,0) 

(-4,-5) ^ (0,1,0,0), (-3,-3) ^ (0,0,1,0), (-1,1) ^ (0,1,0,0), (0,3) ^ 
(0,0,1,0) 


KllnTO 
K13n2566 


(-3, -7) ^ (0, 1, 0, 0), (-2, -5) ^ (0, 0, 1, 0), (0, -1) M- (0, 0, 1, 0) 
(-3, -7) ^ (0, 0, 0, 1), (0, -1) ^ (0, 0, 1, 0) 


K13nl529 
K14n2037 


(2,9) 1-^ (0,1,0,1), (3,11) H-i. (0,1,1,0), (4,13) t-^ (0,1,1,0), (5,15) ^ (0,1,1,0), 
(6, 17) H-i. (0, 1, 1, 0), (7, 19) H-i. (0, 0, 1, 0) 

(1,7) ^ (0,1,0,0), (2,9) ^ (0,1,1,0), (3,11) ^ (0,1,1,0), (4,13) ^ (0,1,1,0), 
(5, 15) M- (0, 1, 1, 0), (6, 17) (0, 1, 1, 0), (7, 19) M- (0, 0, 1, 0) 


K12n404 
K14n3610 


(2, 9) i-5> (0, 0, 0, 1), (3, 11) ^ (0, 1, 0, 0), (4, 13) M- (0, 1, 1, 0), (5, 15) M- (0, 0, 1, 0), 
(6, 17) ^ (0, 1, 0, 0), (7, 19) ^ (0, 0, 1, 0) 

(1,7) M- (0,1,0,0), (2,9) M- (0,0,1,0), (3,11) (0,1,0,0), (4,13) M- (0,1,1,0), 
(5, 15) (0, 0, 1, 0), (6, 17) H-i. (0, 1, 0, 0), (7, 19) ^ (0, 0, 1, 0) 


K14nl294 
K14n6955 


(-2,-3) (0,1,0,0), (-1,-1) M. (0,0,1,0), (1,3) M- (0,1,0,0), (2,5) M- 
(0,0,1,0) 

(-2,-3) H^. (0,1,0,0), (-1,-1) M. (0,0,1,0), (0,1) ^ (0,0,1,0), (1,3) ^ 
(0, 1, 0, 0), (2, 5) (0, 0, 1, 0) 


K13n2733 
K14n7720 


(-5, -11) H-i. (0, 1, 0, 0), (-4, -9) H-i. (0, 0, 1, 0), (-3, -7) M- (0, 1, 0, 0), (-2, -5) M- 
(0, 1, 1, 0), (-1, -3) M. (0, 0, 1, 0), (0, -1) (0, 0, 1, 0) 

(-5, -11) (0, 1, 0, 0), (-4, -9) 1-^ (0, 0, 1, 0), (-3, -7) (0, 0, 0, 1), (-2, -5) i-)- 
(0, 1, 0, 0), (-1, -3) M- (0, 0, 1, 0), (0, -1) M- (0, 0, 1, 0) 


K14n8393 


(—i,—it)) !->■ (^u, i, u,u;, (—0,-16) !->■ (^u, i, i,u;, (,— &, — ii; ^u, u, i,u;, 
(-4, -9) ^ (0, 0, 0, 1), (-3, -7) ^ (0, 1, 0, 0), (-2, -5) M- (0, 0, 1, 0) 

(-7,-15) H-i. (0,1,0,0), (-6,-13) H-i. (0,1,1,0), (-5,-11) ^ (0,1,1,0), 
(-4, -9) ^ (0, 0, 1, 0), (-3, -7) ^ (0, 1, 0, 0), (-2, -5) (0, 1, 1, 0) 


K14n7757 
K14n8785 


(-8,-17) M- (0,1,0,0), (-7,-15) M- (0,1,1,0), (-6,-13) (0,1,1,0), 
(-5, -11) ^ (0, 1, 1, 0), (-4, -9) M- (0, 0, 1, 1), (-3, -7) M- (0, 1, 0, 0), (-2, -5) <^ 
(0,0,1,0) 

(-8,-17) H-i. (0,1,0,0), (-7,-15) y~¥ (0,1,1,0), (-6,-13) ^ (0,1,1,0), 
(-5, -11) ^ (0, 2, 1, 0), (-4, -9) ^ (0, 0, 2, 0), (-3, -7) ^ (0, 1, 0, 0), (-2, -5) ^ 
(0,1,1,0) 


K13nl588 
K14n8980 


(-5,-7) ^ (0,1,0,0), (-4,-5) ^ (0,0,1,0), (-3,-3) ^ (0,1,0,0), (-2,-1) M- 
(0,2,1,0), (-1, 1) ^ (0,0, 1,0), (0,3) M- (0, 1,0,0), (1,5) M- (0,0,1,0) 
(-5,-7) i-> (0,1,0,0), (-4,-5) (0,0,1,0), (-2,-1) i-> (0,2,0,0), (-1,1) <-> 
(0,0,1,0), (1,5) H-> (0,0,0,1) 


K13n3238 
K14n9757 


(0,3) 1-^ (0,0,1,0), (1,5) ^ (0,1,0,0), (2,7) ^^ (0,1,1,0), (3,9) ^ (0,0,1,0), 
(4, 11) H-i. (0, 1, 0, 0), (5, 13) H-i. (0, 0, 1, 0) 

(1, 5) i-5> (0, 1, 0, 0), (2, 7) ^ (0, 0, 1, 0), (4, 11) (0, 1, 0, 0), (5, 13) ^ (0, 0, 1, 0) 


K14n8607 


(-5,-7) ^ (0,1,0,0), (-4,-5) ^ (0,2,1,0), (-3,-3) ^ (0,0,2,0), (-2,-1) ^ 
(0, 1, 0, 0), (-1, 1) M- (0, 2, 1, 0), (0, 3) M- (0, 0, 2, 0) 
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K14nl0081 



5,-7) (0,1,0,0), (-4,-5) ^ (0,2,1,0), (-3,-3) M- (0,1,2,0), (-2,-1) 
0, 1, 1, 0), (-1, 1) M- (0, 2, 1, 0), (0, 3) ^ (0, 1, 2, 0), (1, 5) (0, 0, 1, 0) 



K14n5017 

K14nll311 

K14nll629 



4,-7) 1-^ (0,1,0,0), (-3,-5) ^ (0,2,1,0), (-2,-3) M- (0,1,2,0), (-1,-1) >-> 
0, 1, 1, 0), (0, 1) H-i. (0, 2, 2, 0), (1, 3) H-i. (0, 1, 2, 0), (2, 5) ^ (0, 0, 1, 0) 

4,-7) (0,1,0,0), (-3,-5) ^ (0,2,1,0), (-2,-3) ^ (0,1,2,0), (-1,-1) M- 
0, 1, 1, 0), (0, 1) ^ (0, 2, 1, 0), (1, 3) ^ (0, 1, 2, 0), (2, 5) ^ (0, 0, 1, 0) 

4,-7) i-5> (0,1,0,0), (-3,-5) ^ (0,2,1,0), (-2,-3) ^ (0,1,2,0), (-1,-1) M- 
0, 1, 1, 0), (0, 1) (0, 2, 1, 0), (1, 3) (0, 1, 2, 0), (2, 5) (0, 0, 1, 0) 



K13n420 
K14nl2524 



4,-7) i-5> (0,1,0,0), (-3,-5) ^ (0,0,1,0), (-2,-3) ^ (0,1,0,0), (-1,-1) ^ 
0, 1, 1, 0), (0, 1) H-i. (0, 0, 2, 0), (1, 3) H-i. (0, 1, 0, 0), (2, 5) n-i. (0, 0, 1, 0) 

4,-7) ^ (0,1,0,0), (-3,-5) ^ (0,0,1,0), (-2,-3) ^ (0,1,0,0), (-1,-1) ^ 
0, 1, 1, 0), (0, 1) ^ (0, 0, 1, 0), (1, 3) M- (0, 1, 0, 0), (2, 5) M- (0, 0, 1, 0) 



K14nl0093 



K14nl2910 



7,-15) H-i. (0,1,0,0), (-6,-13) H-i. (0,1,1,0), (-5,-11) ^ (0,2,1,0), 
4,-9) (0,1,2,0), (-3,-7) ^ (0,2,1,0), (-2,-5) ^ (0,2,2,0), (-1,-3) M- 
0,0,2,0), (0, -1) ^ (0,0, 1,0) 

-7,-15) H^ (0,1,0,0), (-6,-13) H^ (0,1,1,0), (-5,-11) ^ (0,2,1,0), 
-4,-9) ^ (0,1,2,0), (-3,-7) (0,1,1,1), (-2,-5) M- (0,2,1,0), (-1,-3) 
0,0,2,0), (0,-1) H^. (0,0,1,0) 



K14nll433 
K14nl6819 



3,-5) H^ (0,1,0,0), (-2,-3) ^ (0,1,1,0), (-1,-1) H^ (0,1,1,0), (0,1) 
0, 1, 2, 0), (1, 3) H.> (0, 1, 1, 0), (2, 5) H-> (0, 1, 1, 0), (3, 7) ^ (0, 0, 1, 0) 

3,-5) HO- (0,0,0,1), (-2,-3) HO- (0,1,0,0), (-1,-1) h-)- (0,1,1,0), (0,1) 
0, 0, 2, 0), (1, 3) ^ (0, 1, 0, 0), (2, 5) h^ (0, 1, 1, 0), (3, 7) ^ (0, 0, 1, 0) 



K14n8204 
K14nl7084 



4,-7) M- (0,1,0,0), (-3,-5) (0,1,1,0), (-2,-3) M- (0,1,1,0), (-1,-1) 
0, 1, 1, 0), (0, 1) H-i. (0, 1, 1, 0), (1, 3) H-i. (0, 1, 1, 0), (2, 5) H-i. (0, 0, 1, 0) 

4,-7) HO (0,1,0,0), (-3,-5) ^ (0,1,1,0), (-2,-3) ho (0,1,1,0), (-1,-1) 
0, 1, 1, 0), (0, 1) HO- (0, 1, 2, 0), (1, 3) HO (0, 1, 1, 0), (2, 5) ho- (0, 0, 1, 0) 



K14n2034 
K14nl7221 



4,-9) HO (0,1,0,0), (-3,-7) M- (0,1,1,0), (-2,-5) ^ (0,1,1,0), (-1,-3) 
0, 1, 1, 0), (0, -1) M- (0, 1,1,0), (1, 1) M- (0, 1,1,0), (2, 3) HO- (0, 0, 1, 0) 

3,-7) HO (0,1,0,1), (-2,-5) ^ (0,1,1,0), (-1,-3) ho- (0,0,1,0), (0,-1) 
0, 1, 1, 0), (1, 1) HO (0, 1, 1, 0), (2, 3) HO (0, 0, 1, 0) 



K14nl5618 

K14nl7366 



3, -3) 
0,0,1,0) 
-3,-3) 
0,0,1,0) 



(0,1,0,0), (-2,-1) 
(0,1,0,0), (-2,-1) 



(0,1,1,0), (0,3) 
(0,0,1,0), (0,3) 



(0,1,0,0), (1,5) 
(0,1,0,0), (1,5) 



K14nlll96 
K14nl7546 



-2,-1) HO (0,1, 0,0) 



K14n6916 



K14nl9966 



7, -17) 
-4, -11) 
0,0,1,0) 
6, -15) 
3, -9) H- 



HO (0,1,0,0), (-6,-15) HO. (0,1,0,0), (-5,-13) ho (0,1,1,0), 
o (0, 0, 2, 0), (-3, -9) HO- (0, 1, 0, 0), (-2, -7) ho (0, 1, 1, 0), (-1, -5) 

HO (0,1,0,0), (-5,-13) HO (0,1,1,0), (-4,-11) HO (0,0,2,0), 
(0,1,0,0), (-2,-7) H^ (0,1,1,0), (-1, -5) H-^ (0,0, 1,0) 



K14nlll73 
K14n21047 



-2,-1)^(0,1,0,0) 



K14nl3802 
K14n22446 



-7,-15) HO (0,1,0,0), (-6,-13) HO (0,1,1,0), (-5,-11) ho (0,0,1,0), 
-4, -9) HO (0, 0, 0, 1), (-3, -7) HO (0, 1, 0, 0), (-2, -5) ho (0, 0, 1, 0) 

-7,-15) HO (0,1,0,0), (-6,-13) HO (0,1,1,0), (-5,-11) ho (0,1,1,0), 
-4, -9) HO (0, 0, 1, 0), (-3, -7) HO (0, 1, 0, 0), (-2, -5) ho (0, 1, 1, 0) 



K14n8346 
K14n22981 



-3,-3) HO (0,1,0,0), (-2,-1) 
0,0,1,0) 

3,-3) HO (0,1,0,0), (-2,-1) 
0,0,1,0) 



(0,1,1,0), (0,3) 
(0,0,1,0), (0,3) 



(0,1,0,0), (1,5) ^ 
(0,1,0,0), (1,5) HO 
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K14n6791 (-2, -1) M- (0, 1, 0, 0) 

K14n23970 



K14n6737 
K14ri21482 


(-3,-5) ^ (0,1,0,0), (-2,-3) ^ (0,2,1,0), (-1,-1) ^ (0,1,2,0), (0,1) 
(0, 1, 2, 0), (1, 3) ^ (0, 2, 1, 0), (2, 5) ^ (0, 1, 2, 0), (3, 7) ^ (0, 0, 1, 0) 
(-3,-5) ^ (0.2,0,0), (-2,-3) ^ (0.2,2.0). (-1.-1) ^ (0,1.2,0). (0,1) ^ 
(0. 2. 2. 0). (1. 3) (0. 2. 2. 0). (2. 5) (0. 1. 2. 0). (3. 7) (0. 0. 1. 0) 


K14n3200 
K14n25327 


(-6, -13) ^ (0, 1, 0, 0), (-5, -11) ^ (0, 1, 1, 0), (-4, -9) h-> (0, 1, 1, 0), (-3, -7) 
(0,1,1,1), (-2,-5) H-i. (0,1,1,0), (-1,-3) M> (0,1,1,0), (0,-1) M- (0,0,2,0) 
(-5, -11) H-i. (0, 1, 0, 0), (-4, -9) H-i. (0, 1, 1, 0), (-3, -7) (0, 1, 1, 0), (-2, -5) M- 
(0, 1, 1,0), (-1, -3) M- (0, 1, 1, 0), (0, -1) >-)■ (0, 0, 2, 0) 


L12nl896 
L13n5114 


(-2,-2)^^(0,1,0,0) 


L13n5891 
L13n7268 


(-7,-14) h-i- (0,1,0,0), (-6,-12) ^ (0,1,1,0), (-5,-10) ^ (0,2,1,0), 
(-4,-8) M- (0,2,2,0), (-3,-6) ^ (0,1,2,0), (-2,-4) M- (0,2,1,0), (-1,-2) M- 
(0,1,1,0), (0,0) H-i. (0,0,1,0) 

(-7,-14) ^ (0,1,0,0), (-6,-12) (0,1,1,0), (-5,-10) (0,1,1,0), 
(-4,-8) ^ (0,2,2,0), (-3,-6) t-^ (0,1,2,0), (-2,-4) i-> (0,1,1,0), (-1,-2) i-> 

l^U,J-,J-,Uj, ^^U,U^ 1 r ^^U, U, ±, 


L12nl605 

T 1 "^n 77QR 


(-2, -4) (0, 0, 1, 0), (0, 0) ^ (0, 0, 1, 0) 


L13n9606 
L13nl0830 


(-3,-4) (0,1,0,0), (-2,-2) ^ (0,1,1,0), (-1,0) (0,0,1,0), (0,2) h-> 

(-3,-4) M- (0,1,0,0), (-2,-2) (0,1,1,0), (-1,0) i-^ (0,0,1,0), (0,2) i-> 

(0, 1, 0, 0), (1, 4) H-i. (0, 1, 1, 0), (2, 6) 1-^ (0, 0, 1, 0) 


L13?i8151 
L13nll023 


(-2, -2) M- (0, 1, 0, 0), (-1, 0) H-i. (0, 0, 1, 0), (0, 2) (0, 0, 1, 0), (1, 4) ^ (0, 1, 0, 0), 

(-2, -2) (0, 1, 1, 0), (-1, 0) ^ (0, 0, 1, 0), (0, 2) ^{0,1, 1, 0), (1, 4) ^ (0, 1, 1, 0), 
(2,6)^.(0,1,1,0), (3, 8) (0,0, 1,0) 


L13?i9897 

T 1 '^n 1 1 ^A7 


(0,2)>-)-(0,0,l,0) 


L13nl4550 
L13nl5049 


(0,1)^^(0,0,1,0), (2,5)^^(0,0,1,0) 
(0,1)M.(0,0,2,0), (2, 5) (0,0, 1,0) 


L13ri5159 
L14n51382 


(-3, -8) ^ (0, 1, 0, 0), (-2, -6) H-i. (0, 0, 1, 0), (0, -2) M- (0, 0, 1, 0) 

(-3, -8) ^ (0, 0, 0, 1), (0, -2) M. (0, 0, 1, 0) 


L13nl0279 
L14ri52944 


(-8,-20) ^ (0,1,0,0), (-7,-18) H-i. (0,0,1,0), (-5,-14) ^ (0,1,0,0), 
(-4,-12) (0,0,2,0) 

(-8,-20) ^ (0,1.1,0), (-7.-18) (0,0.1,0). (-6.-16) ^ (0.1.0.0), 
(-5, -1 1) (0, 1. 1, 0), (- 1. -12) ^ (0. 0, 2. 0) 


L14n53487 
L14n54597 


(0,4) ^ (0,1,2,0), (1,6) ^ (0,0,1,0), (2,8) M- (0,2,0,0), (3,10) M- (0,1,2,0), 

(4, 12) i-> (0, 1, 1, 0), (5, 14) ^ (0, 0, 1, 0) 

(0,4) M> (0,1,1,0), (1,6) ^ (0,0,1,0), (2,8) M- (0,1,0,1), (3,10) (0,1,1,0), 

(4, 12) ^ (0, 1, 1, 0), (5, 14) ^ (0, 0, 1, 0) 


L13ji5841 
L14n55353 


(-4,-6) ^ (0,1,0,0), (-3,-4) (0,2,1,0), (-2,-2) (0,1,2,0), (-1,0) M- 
(0, 1, 1, 0), (0, 2) H-i. (0, 2, 1, 0), (1, 4) ^ (0, 1, 2, 0), (2, 6) ^ (0, 0, 1, 0) 
(-4,-6) ^ (0,1,0,0), (-3,-4) ^ (0,2,1,0), (-2,-2) ^ (0,2,2,0), (-1,0) ^ 
(0, 1, 1, 0), (0, 2) ^ (0, 2, 1, 0), (1, 4) (0, 1, 2, 0), (2, 6) (0, 0, 1, 0) 


L14n57847 


(-5,-8) i-5> (0,1,0,0), (-4,-6) ^ (0,2,1,0), (-3,-4) ^ (0,2,2,0), (-2,-2) M- 
(0,2,2,0), (-1,0) ^ (0,2,2,0), (0,2) ^ (0,2,2,0), (1,4) ^ (0,1,2,0), (2,6) ^ 
(0,0,1,0) 
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COTTON SEED 



L14ri58062 


(-5,-8) ^ (0,1,0,0), (-4,-6) M- (0,2,1,0), (-3,-4) M- (0,2,2,0), (-2,-2) 
(0,2,2,0), (-1,0) M- (0,2,2,0), (0,2) (0,2,3,0), (1,4) (0,1,2,0), (2,6) 
(0,0,1,0) 




L14n57847 
L14n58064 


(-5,-8) ^ (0,1,0,0), (-4,-6) ^ (0,2,1,0), (-3,-4) ^ (0,2,2,0), (-2,-2) 
(0,2,2,0), (-1,0) M- (0,2,2,0), (0,2) M- (0,2,2,0), (1,4) M- (0,1,2,0), (2,6) 

(0,0,1,0) 

(-5,-8) ^ (0,1,0,0), (-4,-6) ^ (0,2,1,0), (-3,-4) ^ (0,2,2,0), (-2,-2) 
(0,2,2,0), (-1,0) ^ (0,2,2,0), (0,2) ^ (0,2,3,0), (1,4) ^ (0,1,2,0), (2,6) 

Cn n 1 o'l 


H->- 
H-> 


L14n56236 


(-4,-6) ^ (0,1,0,0), (-3,-4) M- (0,2,1,0), (-2,-2) (0,2,2,0), (-1,0) 
(0,2,1,0), (0,2) H-i. (0,2,2,0), (1,4) M- (0,1,2,0), (2,6) ^ (0,1,1,0), (3,8) 
(0,0,1,0) 

C— 4 — fil 1—^ To 1 01 3 —41 i—^ TO 2 1 01 (—2 —21 i—^ TO 1 2 01 1 01 
(0,2,1,0), (0,2) M. (0,2,2,0), (1,4) ^ (0,1,2,0), (2,6) ^ (0,1,1,0), (3,8) 
(0,0,1,0) 


1 ^ 


L13nl0365 
L14n58700 


(-5, -12) M- (0, 1, 0, 0), (-4, -10) ^ (0, 0, 1, 0), (-3, -8) ^ (0, 1, 0, 0), (-2, -6) 
Co 1 1 01 C— 1 —41 !->• CO 1 01 CO —21 1-4 Co 1 01 

(-5, -12) H-i. (0, 1, 0, 0), (-4, -10) n> (0, 0, 1, 0), (-3, -8) (0, 0, 0, 1), (-2, -6) 
(0, 1, 0, 0), (-1, -4) ^ (0, 0, 1, 0), (0, -2) ^ (0, 0, 1, 0) 


H-> 


L13n5841 
L14n59419 


(-4,-6) ^ (0,1,0,0), (-3,-4) ^ (0,2,1,0), (-2,-2) (0,1,2,0), (-1,0) 
Co 1 1 01 Co 21 h- >■ Co 2 1 01 Cl 41 h- >■ Co 1 2 01 C2 61 i— >■ CO 1 01 
(-4,-6) ^ (0,1,0,0), (-3,-4) ^ (0,2,1,0), (-2,-2) ^ (0,2,2,0), (-1,0) 
(0, 1, 1, 0), (0, 2) (0, 2, 1, 0), (1, 4) H4 (0, 1, 2, 0), (2, 6) (0, 0, 1, 0) 


H-> 


L13n9005 
L14n60134 


(-5, -12) M- (0, 1, 0, 0), (-4, -10) (0, 0, 1, 0), (-3, -8) M- (0, 1, 0, 0), (-2, -6) 
(0, 1, 1,0), (-1, -4) H-i. (0, 0, 1, 0), (0, -2) M- (0, 0, 1, 0) 

(-5, -12) (0, 1, 0, 0), (-4, -10) H-i. (0, 0, 1, 0), (-3, -8) h^ (0, 0, 0, 1), (-2, -6) 
(0, 1, 0, 0), (-1, -4) H-i. (0, 0, 1, 0), (0, -2) M. (0, 0, 1, 0) 


l-> 


L14n54779 
L14n60630 


(-3,-4) ^ (0,2,0,0), (-2,-2) ^ (0,2,2,0), (-1,0) M- (0,0,2,0), (0,2) 
(0, 2, 0, 0), (1, 4) H-i. (0, 2, 2, 0), (2, 6) n-i. (0, 0, 2, 0) 

(-3,-4) H4 (0,1,0,0), (-2,-2) H4 (0,1,1,0), (-1,0) ^ (0,0,1,0), (0,2) 
(0, 1, 0, 0), (1, 4) H^. (0, 1, 1, 0), (2, 6) h^. (0, 0, 1, 0) 


H->- 


L13n9392 
L14n62123 


(-7,-14) H^ (0,1,0,0), (-6,-12) H-i. (0,1,1,0), (-5,-10) ^ (0,1,1,0), 
(-4,-8) H-> (0,1,1,0), (-3,-6) H^ (0,1,1,0), (-2,-4) ^ (0,1,1,0), (-1,-2) ^^ 
(0,0,1,0), (0,0) H-i. (0,0,1,0) 

(-7,-14) H-i. (0,1,0,0), (-6,-12) H-i. (0,1,1,0), (-5,-10) h-j. (0,1,1,0), 
(-4,-8) H-i. (0,1,1,0), (-3,-6) 1-4 (0,1,1,0), (-2,-4) h-> (0,1,2,0), (-1,-2) i-)- 

(0,0,1,0), (0,0) H^ (0,0,1,0) 


L13Til0694 
L14n63587 


(-2,-4) ^ (0,1,0,0), (-1,-2) H^ (0,0,1,0), (0,0) i-> (0,0,1,0), (1,2) 
(0,1,0,0), (2,4) H^ (0,0,1,0) 

(-2,-4) H4 (0,1,0,0), (-1,-2) ^ (0,0,1,0), (1,2) ^ (0,1,0,0), (2,4) 
(0,0,1,0) 


H-> 


L14n54779 
L14n65702 


(-3,-4) H^ (0,2,0,0), (-2,-2) H^ (0,2,2,0), (-1,0) M- (0,0,2,0), (0,2) 
(0,2,0,0), (1,4) ^ (0,2,2,0), (2,6) ^ (0,0,2,0) 

(-3,-4) M- (0,1,0,0), (-2,-2) M. (0,1,1,0), (-1,0) ^ (0,0,1,0), (0,2) 

(0, 1, 0, 0), (1, 4) H-i. (0, 1, 1, 0), (2, 6) H^ (0, 0, 1, 0) 


1-4 
H^ 


L12nl705 
L14n65798 


(-4,-6) H4 (0,1,0,0), (-3,-4) H4 (0,2,1,0), (-2,-2) ^ (0,1,2,0), (-1,0) 

(0, 1, 1, 0), (0, 2) ^ (0, 2, 1, 0), (1, 4) (0, 1, 2, 0), (2, 6) ^ (0, 0, 1, 0) 

(-3,-4) M. (0,1,0,0), (-2,-2) H-> (0,0,1,0), (0,2) (0,1,0,0), (1,4) 

(0,0,1,0) 


H-> 
H-> 


L14n65800 


(-4,-6) ^ (0,2,0,0), (-3,-4) ^ (0,4,2,0), (-2,-2) (0,2,4,0), (-1,0) 
(0,2,2,0), (0,2) H4. (0,4,2,0), (1,4) ^ (0,2,4,0), (2,6) >^ (0,0,2,0) 
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4,-6) M- (0,1,0,0), (-3,-4) M- (0,2,1,0), (-2,-2) M- (0,1,2,0), 
0, 1, 1, 0), (0, 2) M- (0, 2, 1, 0), (1, 4) M- (0, 1, 2, 0), (2, 6) (0, 0, 1, 0) 



-1,0) 



-3, -8) M- (0, 1, 0, 0), (-2, -6) M- (0, 0, 1, 0), (0, -2) M- (0, 0, 1, 0) 
-3, -8) ^ (0, 0, 0, 1), (0, -2) ^ (0, 0, 1, 0) 



4,-6) ^ (0,1,0,0), (-3,-4) ^ (0,2,1,0) 
0, 1, 1, 0), (0, 2) h-i- (0, 2, 1, 0), (1, 4) M- (0, 1, 2, 0) 

3,-4) ^ (0,1,0,0), (-2,-2) ^ (0,0,1,0 
0,0,1,0) 



-2,-2) (0,1,2,0), 

(2, 6) (0,0, 1,0) 

, (0,2) ^ (0,1,0,0), 



-1,0) 
(1,4) 



4,-6) ^ (0,2,0,0), (-3,-4) ^ (0,4,2,0), 
0, 2, 2, 0), (0, 2) H-i. (0, 4, 2, 0), (1, 4) (0, 2, 4, 0) 
-4,-6) ^ (0,1,0,0), (-3,-4) (0,2,1,0), 
0, 1, 1, 0), (0, 2) H-i. (0, 2, 1, 0), (1, 4) H-). (0, 1, 2, 0) 



-2,-2) ^ (0,2,4,0), 
(2, 6) H-i. (0, 0, 2, 0) 
-2,-2) (0,1,2,0), 
(2,6) (0,0,1,0) 



-1,0) 
-1,0) 



4,-6) ^ (0,2,0,0), (-3,-4) M- (0,2,2,0), 
0, 2, 0, 0), (0, 2) (0, 2, 2, 0), (1, 4) (0, 0, 2, 0) 

4,-6) ^ (0,1,0,0), (-3,-4) ^ (0,1,1,0), 
0, 1, 0, 0), (0, 2) M- (0, 1, 1, 0), (1, 4) M- (0, 0, 1, 0) 



-2,-2) ^ (0,0,2,0), 
-2,-2) ^ (0,0,1,0), 



-1,0) 
-1,0) 



4,-6) ^ (0,1,0,0), (-3,-4) ^ (0,2,1,0) 
0, 1, 1, 0), (0, 2) ^ (0, 2, 1, 0), (1, 4) ^{0,1, 2, 0) 
-3,-4) ^ (0,1,0,0), (-2,-2) M- (0,0,1,0 
0,0,1,0) 



-2,-2) ^ (0,1,2,0), 

(2, 6) (0,0, 1,0) 

, (0,2) M- (0,1,0,0), 



-1,0) 
(1,4) 



-7,-13) H-i. (0,1,0,0), (-6,-11) ^ (0,2,1,0), 
0,4,3,0), (-3,-5) ^ (0,3,3,0), (-2,-3) M- 
0, 1) ^ (0, 1, 2, 0), (1, 3) ^ (0, 0, 1, 0) 
-7, -13) ^ (0, 1, 0, 0), (-6, -11) ^^ (0, 2, 1, 0), 
0,4,4,0), (-3,-5) ^ (0,3,3,0), (-2,-3) ^ 
0,1)^^(0,1,2,0), (l,3)i->(0,0,l,0) 



-5,-9) h-^ (0,3,2,0), ( 
0,4,3,0), (-1,-1) M. 

-5,-9) ^ (0,3,2,0), ( 
0,4,3,0), (-1,-1) ^ 



4, -7) ^ 
0,2,3,0), 

4, -7) 
0,2,4,0), 



-7, -13) ^ (0, 1, 0, 0), (-6, -11) i-> (0, 2, 1, 0), 
0,3,3,0), (-3,-5) ^ (0,2,3,0), (-2,-3) ^ 
0, 1) M- (0, 1, 2, 0), (1, 3) M- (0, 0, 1, 0) 

7, -13) ^ (0, 1, 0, 0), (-6, -11) ^ (0, 2, 1, 0), 
0,3,4,0), (-3,-5) H-i. (0,2,3,0), (-2,-3) M- 
0,1)>-^(0,1,2,0), (l,3)i->(0,0,l,0) 



-5,-9) ^ (0,3,2,0), ( 
0,4,3,0), (-1,-1) ^ 

-5,-9) (0,3,2,0), ( 
0,4,3,0), (-1,-1) ^ 



4, -7) 
0,2,3,0), 

■4, -7) I-)- 
0,2,4,0), 



4,-6) (0,1,0,0), (-3,-4) ^ (0,1,1,0), 
0, 1, 0, 0), (0, 2) (0, 1, 1, 0), (1, 4) H-i. (0, 0, 1, 0) 
-4,-6) ^ (0,1,0,0), (-3,-4) (0,1,1,0), 
0, 1, 0, 0), (0, 2) H-i. (0, 1, 1, 0), (1, 4) n. (0, 0, 1, 0) 



-2,-2) ^ (0,1,1,0), 
-2,-2) (0,0,1,0), 



-1,0) 
-1,0) 



3,-4) ^ (0,1,0,0), (-2,-2) H-i. (0,1,1,0 
0,0,1,0) 

3,-4) ^ (0,1,0,0), (-2,-2) (0,0,1,0 
0,0,1,0) 



(0,2) ^ (0,1,0,0), (1,4) 
(0,2) ^ (0,1,0,0), (1,4) 



-7,-16) (0,1,0,0), (-6,-14) (0,0,1,0), (-5,-12) M- (0,1,0,0), 

-4, -10) ^ (0, 0, 1, 0), (-2, -6) (0, 1, 0, 0) 

-7, -16) M- (0, 1, 0, 0), (-6, -14) ^ (0, 0, 1, 0), (-4, -10) M- (0, 0, 1, 0) 



4,-8) ^ (0,1,1,0), (-3,-6) M- (0,0,1,0), (-2,-4) i-> (0,1,0,0), (-1,-2) 
0,1,1,0), (0,0) H-i. (0,0,2,0) 
4,-8) ^ (0,1,0,0), (-3,-6) H-> (0,0,1,0), (-1,-2) h^- (0,1,0,0), (0,0) 

0,0,2,0) 



-3,-4) (0,1,0,0), (-2,-2) ^ (0,1,1,0), (-1,0) ^ (0,0,1,0), (0,2) 
0, 1, 1, 0), (1, 4) ^ (0, 1, 1, 0), (2, 6) ^ (0, 1, 1, 0), (3, 8) ^ (0, 0, 1, 0) 

3,-4) ^ (0,1,0,0), (-2,-2) ^ (0,1,1,0), (-1,0) ^ (0,1,1,0), (0,2) 
0, 1, 1, 0), (1, 4) (0, 1, 1, 0), (2, 6) ^ (0, 1, 1, 0), (3, 8) (0, 0, 1, 0) 
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COTTON SEED 



L14n62508 



L14n31239 



-4,-4) (0,1,0,0), (-3,-2) ^ (0,1,1,0), (-2,0) ^ (0,2,1,0), (-1,2) 



0,2,2,0 
0,1,2,0 
4,-4) 

o,2,3,o; 

0, 1,2,0 



, (0,4) ^ (0,2,3,0), (1,6) ^ (0,2,2,0), (2,8) ^ (0,2,2,0), (3,10) M- 
, (4,12) H-i. (0,0,1,0) 

^ (0,1,0,0), (-3,-2) ^ (0,1,1,0), (-2,0) ^ (0,3,1,0), (-1,2) ^ 
, (0,4) (0,2,3,0), (1,6) M- (0,3,2,0), (2,8) (0,2,3,0), (3,10) M- 
, (4,12) h-i. (0,0,1,0) 



L14n62100 


(-5,-8) 


^ (0,1,0,0), (-4,-6) ^ (0,2,1,0), 


(-3,- 


-4) 


(0,3,2,0), (- 


-2,-2) 






(0,3,3,0 


C_l 0") !->• Co 2 3 0") Co 2") i-> Co 3 


3,0), 


(1,4) 


(0,2,3,0) 


(2 6) 


h-> 




(0,0,2,0 














L14n31934 


(-5. -8) 


i-> Co, 1,0, 0), C-4, -6) M- Co, 2, 1,0), 


(-3,- 


-4) ^ 


(0,3,2,0), (- 


-2, —2) 


h- > 




(0,3,3,0) 


(-1,0) i-> Co, 2,3,0), (0,2) i-> Co, 3 


2,0), 


(1,4) 


(0,2,3,0) 


, (2,6) 






(0,0,2,0 














L14n62100 


(-5,-8) 


^ (0,1,0,0), (-4,-6) (0,2,1,0), 


(-3,- 


-4) i-> 


(0,3,2,0), (- 


-2,-2) 


i-> 




(0,3,3,0) 


(-1,0) 1-^ (0,2,3,0), (0,2) i-> Co, 3 


3,0), 


(1,4) 


!->• (0,2,3,0) 


, (2,6) 






(0,0,2,0) 














L14n31945 


(—5, —8) 


1— >■ (T) 1 0^ (~4 —6) fO 2 1 0) 


(-3, - 


-4) 


Co 3 2 0") C- 


-2, —2) 


1 — ^ 




(0,3,3,0) 




2,0), (1,4) 


(0,2,3,0) 


(2 6) 






(0, 0, 2, 














L14n62100 


(—5, —8) 


(0,1,0,0), (-4,-6) ^ (0,2,1,0), 


(-3, - 


-4) 


(0, 3, 2, 0), (- 


-2, —2) 






(0,3,3,0) 


, (-1,0) (0,2,3,0), (0,2) M- (0,3 


3,0), (1,4) 


H-i. (0,2,3,0) 


(2,6) 






(0,0,2,0) 














L14n31964 


(-5,-8) 


(0,1,0,0), (-4,-6) (0,2,1,0), 


(-3,- 


-4) 


(0,3,2,0), (- 


-2,-2) 






(0,3,3,0) 


, (-1,0) M- (0,2,3,0), (0,2) ^ (0,3 


2,0), 


(1,4) 


M- (0,2,3,0) 


, (2,6) 






(0,0,2,0) 














L14n58372 


(-5, -8) 


i-5> (0,1,0,0), (-4,-6) !-)■ (0,2,1,0), 


(-3,- 


-4) !-)■ 


(0,2,2,0), (- 


-2,-2) 






(0,3,2,0) 


, (-1,0) H-i. (0,3,2,0), (0,2) (0,2 


3,0), 


(1,4) 


M- (0,1,2,0) 


, (2,6) 






(0,1,1,0) 


, (3,8) ^ (0,0,1,0) 












L14n32277 


(-5,-8) 


M- (0,1,0,0), (-4,-6) M- (0,2,1,0), 


(-3,- 


-4) i-> 


(0,3,2,0), (- 


-2, -2) 






(0,3,3,0) 


, (-1,0) ^ (0,3,2,0), (0,2) (0,3 


3,0), 


(1,4) 


M- (0,1,3,0) 


, (2,6) 






(0,1,1,0) 


, (3,8) ^ (0,0,1,0) 












L14n62100 


(-5,-8) 


M. (0,1,0,0), (-4,-6) M- (0,2,1,0), 


(-3,- 


-4) ^ 


(0,3,2,0), (- 


-2, -2) 


1-^ 




(0,3,3,0) 


, (-1,0) M- (0,2,3,0), (0,2) ^ (0,3 


3,0), 


(1,4) 


^ (0,2,3,0) 


, (2,6) 






(0,0,2,0) 














L14n32286 


(-5, -8) 


|-^> (0,1,0,0), (-4,-6) 1^ (0,2,1,0), 


(-3, - 


-4) M- 


(0,3,2,0), (- 


-2, -2) 






(0,3,3,0) 


, (-1,0) ^ (0,2,3,0), (0,2) ^ (0,3,2,0), (1,4) 


M- (0,2,3,0) 


, (2,6) 






(0,0,2,0) 















L14n53846 
L14n33440 



-3, -6) ^ (0, 1, 0, 0), (-2, -4) H-i. (0, 0, 1, 0), (0, 0) (0, 0, 1, 0) 
-3, -6) ^ (0, 0, 0, 1), (0, 0) ^ (0, 0, 1, 0) 



L13n9924 
L14n34164 



2, -2) ^ (0, 1, 0, 0), (-1, 0) H-i. (0, 0, 1, 0), (0, 2) ^ (0, 0, 2, 0), (1, 4) M- (0, 1, 0, 0), 
2, 6) (0, 1, 1, 0), (3, 8) (0, 0, 1, 0) 

2, -2) ^ (0, 1, 0, 0), (-1, 0) (0, 0, 1, 0), (0, 2) ^ (0, 0, 1, 0), (1, 4) (0, 1, 0, 0), 
2,6)^.(0,1,1,0), (3,8)1-^(0,0,1,0) 



L13nl0861 
L14n34413 



2, -2) ^ (0, 1, 0, 0), (-1, 0) M- (0, 0, 1, 0), (0, 2) M- (0, 0, 1, 0), (1, 4) M- (0, 1, 0, 0), 
2,6) M- (0,0, 1,0) 

4,-6) ^ (0,1,0,0), (-3,-4) ^ (0,0,1,0), (-2,-2) (0,1,0,0), (-1,0) M- 
0, 1, 1, 0), (0, 2) ^ (0, 0, 1, 0), (1, 4) ^ (0, 1, 0, 0), (2, 6) ^ (0, 0, 1, 0) 



L14n66113 



L14n35083 



5,-8) (0,1,0,0), (-4,-6) ^ (0,1,1,0), (-3,-4) ^ (0,2,1,0), (-2,-2) ^ 
0,2,2,0), (-1,0) M- (0,1,2,0), (0,2) M- (0,2,2,0), (1,4) M- (0,1,2,0), (2,6) M- 
0,0,1,0) 

5,-8) i-5> (0,1,0,0), (-4,-6) (0,1,1,0), (-3,-4) ^ (0,2,1,0), (-2,-2) 
0,2,2,0), (-1,0) ^ (0,1,2,0), (0,2) ^ (0,2,1,0), (1,4) ^ (0,1,2,0), (2,6) ^ 
0,0,1,0) 
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L14n35268 (-8,-18) ^ (0,1,0,0), (-7,-16) ^ (0,1,1,0), (-6,-14) ^ (0,2,1,0), 

(-5, -12) ^ (0, 2, 2, 0), (-4, -10) ^ (0, 1, 3, 0), (-3, -8) ^ (0, 2, 1, 0), (-2, -6) M- 

(0, 1, 2, 0), (-1, -4) ^ (0, 1, 1, 0), (0, -2) (0, 0, 1, 0) 
L14n35278 (-8,-18) ^ (0,1,0,0), (-7,-16) M> (0,1,1,0), (-6,-14) >-)■ (0,2,1,0), 

(-5, -12) M. (0, 3, 2, 0), (-4, -10) (0, 1, 3, 0), (-3, -8) (0, 2, 1, 0), (-2, -6) M- 

(0, 2, 2, 0), (-1, -4) H-i. (0, 1, 1, 0), (0, -2) ^ (0, 0, 1, 0) 



L14n34090 (-7,-14) (0,1,0,0), (-6,-12) (0,2,1,0), (-5,-10) ^ (0,3,2,0), 

(-4,-8) ^ (0,3,4,0), (-3,-6) ^ (0,3,3,0), (-2,-4) >-> (0,3,3,0), (-1,-2) <-> 

(0, 2, 3, 0), (0, 0) ^ (0, 1, 2, 0), (1, 2) ^ (0, 0, 1, 0) 
L14n35300 (-7,-14) ^ (0,1,0,0), (-6,-12) i-^ (0,2,1,0), (-5,-10) ^^ (0,4,2,0), 

(-4,-8) M- (0,3,4,0), (-3,-6) M- (0,3,3,0), (-2,-4) (0,4,3,0), (-1,-2) i-> 

(0, 2, 3, 0), (0, 0) ^ (0, 1, 2, 0), (1, 2) (0, 0, 1, 0) 



L14n66813 (-5,-8) i-^ (0,1,0,0), (-4,-6) t-^ (0,1,1,0), (-3,-4) i-> (0,2,1,0), (-2,-2) i-> 
(0,2,2,0), (-1,0) H-i. (0,2,2,0), (0,2) i-^ (0,2,2,0), (1,4) (0,1,2,0), (2,6) M- 

(0,1,1,0), (3,8) H-i. (0,0,1,0) 
L14n35973 (-5,-8) ^ (0,1,0,0), (-4,-6) (0,1,1,0), (-3,-4) ^ (0,3,1,0), (-2,-2) ^ 

(0,2,3,0), (-1,0) ^ (0,2,2,0), (0,2) ^ (0,3,2,0), (1,4) ^ (0,1,3,0), (2,6) ^ 
(0,1,1,0), (3,8) M- (0,0,1,0) 

L14n56236 (-4,-6) ^ (0,1,0,0), (-3,-4) ^ (0,2,1,0), (-2,-2) (0,2,2,0), (-1,0) ^ 

(0,2,1,0), (0,2) M. (0,2,2,0), (1,4) ^ (0,1,2,0), (2,6) ^ (0,1,1,0), (3,8) ^ 
(0,0,1,0) 

L14n36028 (-4,-6) (0,1,0,0), (-3,-4) i-j- (0,2,1,0), (-2,-2) (-)■ (0,1,2,0), (-1,0) (-)■ 

(0,2,1,0), (0,2) M- (0,2,2,0), (1,4) <^ (0,1,2,0), (2,6) h+ (0,1,1,0), (3,8) <^ 

(0,0,1,0) 



L14n66813 (-5,-8) i-5> (0,1,0,0), (-4,-6) M- (0,1,1,0), (-3,-4) i-j- (0,2,1,0), (-2,-2) M- 

(0,2,2,0), (-1,0) ^ (0,2,2,0), (0,2) (0,2,2,0), (1,4) M- (0,1,2,0), (2,6) 

(0,1,1,0), (3,8) (0,0,1,0) 
L14n36172 (-5,-8) i-^ (0,1,0,0), (-4,-6) hi (0,1,1,0), (-3,-4) i-> (0,3,1,0), (-2,-2) i-)- 

(0,2,3,0), (-1,0) (0,2,2,0), (0,2) h-> (0,3,2,0), (1,4) ^ (0,1,3,0), (2,6) M- 

(0,1,1,0), (3,8) ^ (0,0,1,0) 



L14n34544 (-5,-8) i-^ (0,1,0,0), (-4,-6) (0,2,1,0), (-3,-4) >^ (0,3,2,0), (-2,-2) i-^ 

(0,4,3,0), (-1,0) H-i. (0,3,3,0), (0,2) (0,3,3,0), (1,4) (0,2,3,0), (2,6) i-> 

(0,1,2,0), (3,8) H-i. (0,0,1,0) 
L14n36292 (-5,-8) l-^> (0,1,0,0), (-4,-6) (0,2,1,0), (-3,-4) M- (0,2,2,0), (-2,-2) ^ 

(0,4,2,0), (-1,0) ^ (0,3,3,0), (0,2) ^ (0,2,3,0), (1,4) ^ (0,2,2,0), (2,6) ^ 

(0,1,2,0), (3,8) M- (0,0,1,0) 



L14n61630 (-4,-6) ^ (0,2,0,0), (-3,-4) ^ (0,3,2,0), (-2,-2) ^ (0,3,3,0), (-1,0) ^ 
(0,3,2,0), (0,2) (0,3,3,0), (1,4) ^ (0,2,3,0), (2,6) ^ (0,1,2,0), (3,8) ^-> 
(0,0,1,0) 

L14n36383 (-4,-6) ^ (0,2,0,0), (-3,-4) ^ (0,3,2,0), (-2,-2) (0,2,3,0), (-1,0) 

(0,3,2,0), (0,2) 1-^ (0,3,3,0), (1,4) <-y (0,2,3,0), (2,6) (0,1,2,0), (3,8) i-^ 

(0,0,1,0) 



L14n60064 (-4,-6) ^ (0,1,0,0), (-3,-4) ^ (0,2,1,0), (-2,-2) ^ (0,1,2,0), (-1,0) M- 
(0, 1, 1, 0), (0, 2) H-i- (0, 2, 1, 0), (1, 4) ^ (0, 1, 2, 0), (2, 6) ^ (0, 0, 1, 0) 

L14n36920 (-4,-6) (-)■ (0,1,0,0), (-3,-4) >-)■ (0,2,1,0), (-2,-2) i-j- (0,2,2,0), (-1,0) (-)• 
(0, 1, 1, 0), (0, 2) (0, 2, 1, 0), (1, 4) (0, 1, 2, 0), (2, 6) ^ (0, 0, 1, 0) 



L14n30173 (-6, -12) ^ (0, 1, 0, 0), (-5, -10) ^ (0, 1, 1, 0), (-4, -8) ^ (0, 2, 1, 0), (-3, -6) 

(0,2,2,0), (-2,-4) ^ (0,2,2,0), (-1,-2) ^ (0,2,1,0), (0,0) ^ (0,1,2,0), 

(1,2)^^(0,1,1,0), (2,4)^^(0,0,1,0) 
L14n37179 (-6, -12) (0, 1, 0, 0), (-5, -10) M- (0, 1, 1, 0), (-4, -8) (0, 1, 1, 0), (-3, -6) 

(0,2,1,0), (-2,-4) ^ (0,2,2,0), (-1,-2) ^ (0,1,1,0), (0,0) ^ (0,1,1,0), 

(1,2)H>(0,1,1,0), (2, 4) H> (0,0, 1,0) 
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-9,-20) H-i. (0,1,0,0), (-8,-18) H-i. (0,2,1,0), (-7,-16) ^ (0,3,2,0), 

-6,-14) H-i. (0,3,3,0), (-5,-12) ^ (0,3,3,0), (-4,-10) ^ (0,2,4,0), 
-3, -8) ^ (0, 2, 2, 0), (-2, -6) ^ (0, 1, 2, 0), (-1, -4) ^ (0, 0, 1, 0) 

-9,-20) ^ (0,1,0,0), (-8,-18) ^ (0,2,1,0), (-7,-16) ^ (0,2,2,0), 

-6,-14) (0,3,2,0), (-5,-12) ^ (0,3,3,0), (-4,-10) M- (0,1,4,0), 
-3, -8) ^ (0, 2, 1, 0), (-2, -6) H-i. (0, 1, 2, 0), (-1, -4) (0, 0, 1, 0) 



8,-16) H-i. (0,1,0,0), (-7,-14) (0,2,1,0), (-6,-12) (0,3,2,0), 

5, -10) H-i. (0, 3, 3, 0), (-4, -8) H-). (0, 3, 4, 0), (-3, -6) M- (0, 3, 3, 0), (-2, -4) <-> 

0, 2, 3, 0), (-1, -2) ^ (0, 1, 2, 0), (0, 0) ^ (0, 0, 1, 0) 
8,-16) ^ (0,1,0,0), (-7,-14) ^ (0,2,1,0), (-6,-12) M- (0,2,2,0), 
5, -10) H-i. (0, 4, 2, 0), (-4, -8) M- (0, 3, 4, 0), (-3, -6) M- (0, 2, 3, 0), (-2, -4) i-> 

0, 3, 2, 0), (-1, -2) h-^ (0, 1, 2, 0), (0, 0) h-^ (0, 0, 1, 0) 



4,-6) ^ (0,1,0,0), (-3,-4) ^ (0,2,1,0), (-2,-2) ^ (0,2,2,0), (-1,0) ^ 
0, 1, 1, 0), (0, 2) H-i. (0, 2, 1, 0), (1, 4) M. (0, 1, 2, 0), (2, 6) ^ (0, 0, 1, 0) 
-4,-6) ^ (0,1,0,0), (-3,-4) ^ (0,2,1,0), (-2,-2) ^ (0,1,2,0), (-1,0) ^ 
0, 1, 0, 0), (0, 2) M. (0, 2, 1, 0), (1, 4) M. (0, 0, 2, 0) 



5,-8) i-5> (0,1,0,0), (-4,-6) ^ (0,2,1,0), (-3,-4) ^ (0,2,2,0), (-2,-2) 
0,3,2,0), (-1,0) H-i. (0,3,2,0), (0,2) i-> (0,2,3,0), (1,4) ^~¥ (0,1,2,0), (2,6) 
0,1,1,0), (3,8) ^ (0,0,1,0) 

5,-8) ^ (0,1,0,0), (-4,-6) ^ (0,2,1,0), (-3,-4) ^ (0,3,2,0), (-2,-2) 
0,3,3,0), (-1,0) ^ (0,3,2,0), (0,2) h-> (0,3,3,0), (1,4) (0,1,3,0), (2,6) 
0,1,1,0), (3,8) H-i. (0,0,1,0) 



-7,-14) M. (0,1,0,0), (-6,-12) (0,2,1,0), (-5,-10) M- (0,3,2,0), 

-4,-8) ^ (0,3,3,0), (-3,-6) M- (0,3,3,0), (-2,-4) i-)- (0,3,3,0), (-1,-2) >-)■ 

0, 2, 2, 0), (0, 0) H-i. (0, 1, 2, 0), (1, 2) (0, 0, 1, 0) 
7,-14) H-i. (0,1,0,0), (-6,-12) H-i. (0,2,1,0), (-5,-10) (0,3,2,0), 
4,-8) (0,3,4,0), (-3,-6) (0,3,3,0), (-2,-4) (0,3,3,0), (-1,-2) 

0, 2, 3, 0), (0, 0) ^ (0, 1, 2, 0), (1, 2) ^ (0, 0, 1, 0) 



-9,-20) H-i. (0,1,0,0), (-8,-18) H-). (0,2,1,0), (-7,-16) M- (0,4,2,0), 

-6,-14) ^ (0,4,4,0), (-5,-12) ^ (0,3,4,0), (-4,-10) ^ (0,3,4,0), 
-3, -8) F-> (0, 3, 3, 0), (-2, -6) i-^ (0, 1, 3, 0), (-1, -4) (0, 0, 1, 0) 

-9,-20) ^ (0,1,0,0), (-8,-18) M- (0,2,1,0), (-7,-16) M- (0,3,2,0), 

-6,-14) ^ (0,4,3,0), (-5,-12) ^ (0,3,4,0), (-4,-10) ^ (0,2,4,0), 
-3, -8) M- (0, 3, 2, 0), (-2, -6) M- (0, 1, 3, 0), (-1, -4) M- (0, 0, 1, 0) 



8,-16) i-s- (0,1,0,0), (-7,-14) H-i. (0,2,1,0), (-6,-12) M- (0,3,2,0), 
5, -10) H-i. (0, 3, 3, 0), (-4, -8) H-i. (0, 3, 4, 0), (-3, -6) M- (0, 3, 3, 0), (-2, -4) 

0, 2, 3, 0), (-1, -2) H-i. (0, 1, 2, 0), (0, 0) ^ (0, 0, 1, 0) 
8,-16) M> (0,1,0,0), (-7,-14) H-i. (0,2,1,0), (-6,-12) M- (0,4,2,0), 
5,-10) ^ (0,3,4,0), (-4,-8) ^ (0,3,4,0), (-3,-6) M- (0,4,3,0), (-2,-4) i-> 

0, 2, 4, 0), (-1, -2) H-i. (0, 1, 2, 0), (0, 0) n-i. (0, 0, 1, 0) 



7,-14) H-i. (0,1,0,0), (-6,-12) H-i. (0,2,1,0), (-5,-10) M- (0,3,2,0), 
4,-8) ^ (0,3,3,0), (-3,-6) ^ (0,3,3,0), (-2,-4) h^ (0,3,3,0), (-1,-2) i-> 

0, 2, 2, 0), (0, 0) H^ (0, 1, 2, 0), (1, 2) h^ (0, 0, 1, 0) 
7,-14) H^ (0,1,0,0), (-6,-12) H^ (0,2,1,0), (-5,-10) M- (0,2,2,0), 
4,-8) H^ (0,3,3,0), (-3,-6) ^ (0,3,3,0), (-2,-4) ^ (0,2,3,0), (-1,-2) ^ 

0, 2, 2, 0), (0, 0) H-> (0, 1, 2, 0), (1, 2) h^ (0, 0, 1, 0) 



2,0) ^ (0,1,0,0), (-1,2) ^ (0,1,0,0), (0,4) ^ (0,1,1,0), (1,6) M- (0,0,1,0), 
2, 8) ^ (0, 1, 0, 0), (3, 10) H^ (0, 1, 1, 0), (4, 12) ^ (0, 0, 1, 0) 

2,0) M- (0,1,0,0), (-1,2) (0,1,1,0), (0,4) ^ (0,1,1,0), (1,6) h^- (0,1,1,0), 
2, 8) M. (0, 1, 1, 0), (3, 10) ^ (0, 1, 1, 0), (4, 12) M- (0, 0, 1, 0) 
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-9,-20) ^ (0,1,0,0), (-8,-18) 1-^ (0,1,1,0), (-7,-16) ^ (0,4,1,0), 

-6,-14) ^^ (0,3,4,0), (-5,-12) ^ (0,2,3,0), (-4,-10) (0,3,3,0), 
-3, -8) ^ (0, 2, 3, 0), (-2, -6) ^ (0, 1, 2, 0), (-1, -4) (0, 0, 1, 0) 

-9,-20) ^ (0,1,0,0), (-8,-18) ^ (0,1,1,0), (-7,-16) ^ (0,3,1,0), 

-6,-14) ^ (0,3,3,0), (-5,-12) ^ (0,2,3,0), (-4,-10) ^ (0,2,3,0), 
-3, -8) <-> (0, 2, 2, 0), (-2, -6) M- (0, 1, 2, 0), (-1, -4) M- (0, 0, 1, 0) 



5,-8) (0,1,0,0), (-4,-6) ^ (0,2,1,0), (-3,-4) h-> (0,4,2,0), (-2,-2) 
0,4,4,0), (-1,0) H-i. (0,3,3,0), (0,2) M- (0,4,3,0), (1,4) ^ (0,2,4,0), (2,6) M- 
0,1,2,0), (3,8) H-i. (0,0,1,0) 

5,-8) ^ (0,1,0,0), (-4,-6) (0,2,1,0), (-3,-4) M- (0,3,2,0), (-2,-2) ^ 
0,4,3,0), (-1,0) ^ (0,3,3,0), (0,2) M- (0,3,3,0), (1,4) M- (0,2,3,0), (2,6) ^ 
0,1,2,0), (3,8) M- (0,0,1,0) 



-9,-20) M. (0,1,0,0), (-8,-18) ^ (0,1,1,0), (-7,-16) M- (0,4,1,0), 

-6,-14) ^ (0,3,4,0), (-5,-12) M- (0,2,3,0), (-4,-10) M- (0,3,3,0), 

-3, -8) ^ (0, 2, 3, 0), (-2, -6) ^ (0, 1, 2, 0), (-1, -4) ^ (0, 0, 1, 0) 

-9,-20) ^ (0,1,0,0), (-8,-18) H-i. (0,1,1,0), (-7,-16) M- (0,3,1,0), 

-6,-14) M> (0,3,3,0), (-5,-12) (0,2,3,0), (-4,-10) ^ (0,2,3,0), 
-3, -8) 1^ (0, 2, 2, 0), (-2, -6) ^ (0, 1, 2, 0), (-1, -4) ^ (0, 0, 1, 0) 



(0,3,1,0), (-1,2) 
>■ (0,2,2,0), (3,10) 



4,-4) ^ (0,1,0,0), (-3,-2) M- (0,1,1,0), (-2,0) i- 
0,3,2,0), (0,4) ^ (0,3,3,0), (1,6) i-> (0,2,3,0), (2,8) 
0,1,2,0), (4,12) ^ (0,0,1,0) 

4,-4) (0,1,0,0), (-3,-2) (0,1,1,0), (-2,0) ^ (0,4,1,0), (-1,2) 
0,3,3,0), (0,4) ^ (0,3,3,0), (1,6) ^ (0,3,3,0), (2,8) ^ (0,2,3,0), (3,10) 
0,1,2,0), (4, 12) M- (0,0, 1,0) 



-9,-20) (0,1,0,0), (-8,-18) H-i. (0,2,1,0), (-7,-16) ^ (0,3,2,0), 

-6,-14) ^ (0,3,3,0), (-5,-12) (0,3,3,0), (-4,-10) ^ (0,2,4,0), 

-3, -8) ^ (0, 2, 2, 0), (-2, -6) ^ (0, 1, 2, 0), (-1, -4) ^ (0, 0, 1, 0) 

-9,-20) ^ (0,1,0,0), (-8,-18) ^ (0,2,1,0), (-7,-16) ^ (0,4,2,0), 

-6,-14) !-)■ (0,3,4,0), (-5,-12) ^ (0,3,3,0), (-4,-10) (0,3,4,0), 
-3, -8) ^ (0, 2, 3, 0), (-2, -6) ^ (0, 1, 2, 0), (-1, -4) ^ (0, 0, 1, 0) 



4,-6) ^ (0,1,0,0), (-3,-4) ^ (0,2,1,0), (-2,-2) ^ (0,2,2,0), (-1,0) 
0, 1, 1, 0), (0, 2) (0, 2, 1, 0), (1, 4) M- (0, 1, 2, 0), (2, 6) (0, 0, 1, 0) 

-4,-6) ^ (0,1,0,0), (-3,-4) M. (0,2,1,0), (-2,-2) M- (0,1,2,0), (-1,0) M- 
0, 1, 0, 0), (0, 2) H-i. (0, 2, 1, 0), (1, 4) H-i. (0, 0, 2, 0) 



-4,-6) M- (0,1,0,0), (-3,-4) M- (0,2,1,0), (-2,-2) M- (0,1,2,0), (-1,0) >^ 
0, 1, 1, 0), (0, 2) (0, 2, 1, 0), (1, 4) (0, 1, 2, 0), (2, 6) M- (0, 0, 1, 0) 

4,-6) ^ (0,1,0,0), (-3,-4) ^ (0,2,1,0), (-2,-2) ^ (0,2,2,0), (-1,0) ^ 
0, 1, 1, 0), (0, 2) (0, 2, 1, 0), (1, 4) M- (0, 1, 2, 0), (2, 6) M- (0, 0, 1, 0) 



6, -10) ^ (0, 1, 0, 0), (-5, -8) ^{0,1, 1, 0), (-4, -6) ^ (0, 3, 1, 0), (-3, -4) ^ 
0, 2, 3, 0), (-2, -2) 1-0- (0, 2, 2, 0), (-1, 0) i-o- (0, 3, 2, 0), (0, 2) (0, 1, 3, 0), (1, 4) i-)- 
0,1,1,0), (2,6) ^ (0,0,1,0) 

6,-10) (0,1,0,0), (-5,-8) H-i. (0,1,1,0), (-4,-6) M- (0,2,1,0), (-3,-4) M- 
0, 2, 2, 0), (-2, -2) (0, 2, 2, 0), (-1, 0) (0, 2, 2, 0), (0, 2) M- (0, 1, 2, 0), (1, 4) ^ 
0,1,1,0), (2,6) i-> (0,0,1,0) 



-7,-14) ^ (0,1,0,0), (-6,-12) ^ (0,2,1,0), (-5,-10) M- (0,3,2,0), 

-4,-8) ^ (0,3,4,0), (-3,-6) ^ (0,3,3,0), (-2,-4) i-> (0,3,3,0), (-1,-2) i-)- 

0, 2, 3, 0), (0, 0) ^ (0, 1, 2, 0), (1, 2) (0, 0, 1, 0) 
7,-14) ^ (0,1,0,0), (-6,-12) ^ (0,2,1,0), (-5,-10) M- (0,3,2,0), 
4,-8) ^ (0,3,3,0), (-3,-6) ^ (0,3,3,0), (-2,-4) ^ (0,3,3,0), (-1,-2) 

0, 2, 2, 0), (0, 0) M- (0, 1, 2, 0), (1, 2) M- (0, 0, 1, 0) 



-4,-6) ^ (0,1,0,0), (-3,-4) (0,1,1,0), (-2,-2) ^ (0,3,1,0), (-1,0) 
0,2,2,0), (0,2) ^ (0,2,2,0), (1,4) ^ (0,2,2,0), (2,6) ^ (0,1,2,0), (3,8) 
0,1,1,0), (4, 10) M- (0,0, 1,0) 
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L14ji39731 


(-4,-6) ^ (0,1,0,0), (-3,-4) ^ (0,1,1,0), (-2,-2) M- (0,2,1,0), (-1,0) 
(0,2,1,0), (0,2) <-¥ (0,2,2,0), (1,4) M- (0,1,2,0), (2,6) M- (0,1,1,0), (3,8) >-)■ 
(0,1,1,0), (4,10) H-j. (0,0,1,0) 


L14n34675 
L14n39940 


(-6, -10) H-i. (0, 1, 0, 0), (-5, -8) (0, 1, 1, 0), (-4, -6) (0, 3, 1, 0), (-3, -4) 
(0, 2, 3, 0), (-2, -2) ^ (0, 2, 2, 0), (-1, 0) >-> (0, 3, 2, 0), (0, 2) M- (0, 1, 3, 0), (1, 4) i-> 

(0,1,1,0), (2,6) ^ (0,0,1,0) 

(-6,-10) ^ (0,1,0,0), (-5,-8) ^ (0,1,1,0), (-4,-6) (0,2,1,0), (-3,-4) ^ 
(0, 2, 2, 0), (-2, -2) ^ (0, 2, 2, 0), (-1, 0) (0, 2, 2, 0), (0, 2) h-^ (0, 1, 2, 0), (1, 4) ^ 
(0,1,1,0), (2,6)^.(0,0,1,0) 


L14n30794 


(-4,-4) ^ (0,1,0,0), (-3,-2) (0,1,1,0), (-2,0) (0,3,1,0), (-1,2) 
(0,3,2,0), (0,4) H-i. (0,3,3,0), (1,6) ^ (0,2,3,0), (2,8) M- (0,2,2,0), (3,10) 
(0,1,2,0), (4,12) H-i. (0,0,1,0) 

4 —41 1— ^ rn 1 n n~i r— 3 —21 1— ^ rn 1 1 ni C— 2 ni 1— ^ rn 4 1 n~i r— 1 21 1—^ 

(0,3,3,0), (0,4) M- (0,3,3,0), (1,6) (0,3,3,0), (2,8) ^ (0,2,3,0), (3,10) >-> 
(0, 1,2,0), (4, 12) h-i- (0,0, 1,0) 


L14n38954 
T.l 4n4n371 


(-7,-14) ^ (0,1,0,0), (-6,-12) ^ (0,2,1,0), (-5,-10) M- (0,3,2,0), 
(-4,-8) (0,3,4,0), (-3,-6) (0,3,3,0), (-2,-4) (0,3,3,0), (-1,-2) 

(0, 2, 3, 0), (0, 0) H-i. (0, 1, 2, 0), (1, 2) (0, 0, 1, 0) 

(—7 —li) H- s- (0 ^ 0) (—6 —121 H- > fn 2 1 nl ^ — inl >— s- ro 3 2 nl 
(-4,-8) (0,3,3,0), (-3,-6) ^ (0,3,3,0), (-2,-4) i-> (0,3,3,0), (-1,-2) i-> 
(0, 2, 2, 0), (0, 0) H-). (0, 1, 2, 0), (1, 2) (0, 0, 1, 0) 


L14n61690 
L14n41136 


(-6, -16) M- (0, 0, 1, 0), (-4, -12) M- (0, 0, 1, 0) 
(-4, -12) M- (0,0, 1,0) 


L14n62633 
L14n41170 


(-5,-8) i-5> (0,1,0,0), (-4,-6) M. (0,2,1,0), (-3,-4) M- (0,2,2,0), (-2,-2) M- 
(0,2,2,0), (-1,0) H-i. (0,2,2,0), (0,2) M- (0,2,2,0), (1,4) h-;. (0,1,2,0), (2,6) M- 
(0,0,1,0) 

(-5,-8) ^ (0,1,0,0), (-4,-6) ^ (0,2,1,0), (-3,-4) ^ (0,2,1,0), (-2,-2) ^ 
(0,2,2,0), (-1,0) M- (0,1,2,0), (0,2) (0,2,1,0), (1,4) M- (0,1,2,0), (2,6) <^ 
(0,0,1,0) 


L14n49005 
L14n41183 


(-2, -4) ^ (0, 0, 1, 0), (0, 0) ^ (0, 0, 1, 0) 
(0, 0) i-> (0, 0, 1, 0) 


L14ri49005 
L14n41193 


(-2, -4) (0, 0, 1, 0), (0, 0) M- (0, 0, 1, 0) 

(0,0) ^ (0,0, 1,0) 


L14n62633 
L14n41228 


(-5,-8) H-> (0,1,0,0), (-4,-6) M- (0,2,1,0), (-3,-4) M- (0,2,2,0), (-2,-2) M- 

fo 2 2 01 f- 1 ni h->- To 2 2 01 cn 21 i-> To 2 2 ni n 41 1-^ cn 1 2 oi C2 6i i-^ 

(0,0,1,0) 

(-5,-8) ^ (0,1,0,0), (-4,-6) ^ (0,2,1,0), (-3,-4) (0,2,1,0), (-2,-2) ^ 
(0,2,2,0), (-1.0) (0.1,2,0), (0,2) ^ (0.2.1.0). (1.1) ^ (0,1.2,0), (2,6) ^ 
{ {). 0, 1. 0) 


L13n8084 
L14ri41273 


(-2, -4) (0, 0, 1, 0), (0, 0) (0, 0, 1, 0) 
(0,0) (0,0, 1,0) 


L13n8278 
Lllrill.147 


(-5, -10) H-i. (0, 1, 0, 0), (-4, -8) ^ (0, 0, 1, 0), (-2, -4) 1-+ (0, 1, 1, 0), (-1, -2) 
(0,0,1,0), (0,0) H-f (0,0,1,0) 

(-5. -10) ^ (0. 1. 0. 0). (-4, -8) (0, 0. 1, 0). (-2, -4) (0. 1. 0. 0). (-1. -2) 
(0. 0. i. 0). (0. 0) (0. 0, 1, 0) 


L13?i8093 
L14n41590 


(-6, -16) ^ (0, 0, 1, 0), (-4, -12) M- (0, 0, 1, 0) 
(-4,-12) ^ (0,0,1,0) 


L13ra8882 
L14n43160 


(-4, -6) M- (0, 1, 0, 0), (-2, -2) H-i. (0, 1, 0, 0) 
(-4,-6)^^(0,1,0,0) 
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L14n43292 (-6,-14) (0,1,0,0), (-5,-12) ^ (0,0,1,0), (-4,-10) ^ (0,0,1,0), 
(-3, -8) 1-^ (0, 1, 0, 0), (-2, -6) ^ (0, 1, 1, 0), (-1, -4) ^ (0, 0, 1, 0) 

L14n47662 (-6,-14) h-s- (0,1,1,0), (-5,-12) ^ (0,0,1,0), (-4,-10) M- (0,1,1,0), 
(-3, -8) ^ (0, 1, 1, 0), (-2, -6) H-i- (0, 1, 1, 0), (-1, -4) ^ (0, 0, 1, 0) 
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